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Development of coating for orange from shellac
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Abstract

Central composite design was used to determine the effects of shellac and carnauba wax on coating’s
properties. Contour plot from quadratic model was generated to determine the optimization. Results showed that
both shellac and carnauba wax significantly affected binding, viscosity, gloss, and weight loss of Sainampueng
orange (p<0.05). Increasing shellac resulted in increased binding, viscosity and gloss, but decreased weight loss
of Sainampueng compares to control. However, there were no significant (p>0.05) difference of weight loss
between treatment (9.03-9.76%). Treatment with shellac 9.27% and carnauba wax 1.3% showed the highest
glossness and used for further study. Pilot scale testing on Sainampueng orang showed the similar results
compared to previous study. Cost of coating only raw material is 112 baht per litre.
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Table 1 Predictive models of Y, (response) and shellac (x,) and carnauba wax (x,)

2

Y, Predictive models (x, = shellac, x, = carnauba wax ) R Sig.

binding = 0.199-0.037x,-0.063"x,+0.002*x,*x,+0.003"x,*x,+0.008*x,*x, 0.714  0.000
viscosity = 0.599+0.186"x,-0.001"x,-0.014"x,*x,-0.176*X,"x,+0.121*x,*X, 0.941  0.000
gloss =3.321-0.0477x,-0.612"x,+0.083"x,*x,+0.873"X,"x,-0.469"X,*X, 0.778 0.000
weight loss = 14.868-0.871"x,-2.336"x,+0.026*x,*x,+0.142"x,*x,+0.252*X,*x 0.712 0.000
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Figure 1 Contour plots of predictive models in table 1 explaining the effects of shellac and carnauba wax

a= binding, b= viscosity, c= gloss, d=weight loss

Table 2 Effect of shellac and carnauba wax on quality of coating for orange.

Treatment Shellac Carnauba Binding Viscosity Gloss Weight loss
(%) (%) (g/m”) (cp) (QU) (%)
control - - - - - 14.94a
1 5.73 1.3 0.027 e 1.71d 2.98d 9.68b
2 9.27 1.3 0.054 bc 2.13c 4.99a 9.30b
3 5.73 2.71 0.031 de 1.79d 2.83d 9.65b
4 9.27 2.71 0.010 a 2.82a 2.50e 9.70b
5 5 2 0.038 de 1.71d 2.93d 9.03b
6 10 2 0.059 b 2.82a 4.34b 9.75b
7 7.5 1 0.035 de 2.05¢ 4.32b 9.36b
8 7.5 3 0.043 cd 2.30b 3.66¢ 9.72b
9 7.5 2 0.041d 2.30b 2.87d 9.76b

Note: a-e Mean with the different letters are significantly different (p<0.05)
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